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= (54) Title: A NOVEL POLYPEPTIDE - DEAE AND DEAH BOX FAMILY ATP-DEPENDENT HELICASE 50 AND 
gg= THE POLYNUCLEOTmE ENCODING SAID POLYPEPTBDE 

H (54) £««#: -WUrMlf fflt— DEAE X DEAH ATP- «c*ft«I*PSStlS 50 mmm&ft$>ikto£&1f&. 

^ (57) Abstract: The invention disclosed a new kind of DEAE and DEAH box family ATP-dependent helicase 50 and the 
H polynucleotide encoding said polypeptide and a process for producing the polypeptide by recombinant methods. It also discloses 
^™ the method of applying the polypeptide for the treatment of various kinds of diseases, such as cancer, hemopathy, HIV infection, 
immune diseases and inflammation. The antagonist of the polypeptide and therapeutic use of the same is also disclosed. In 
addition, it refers to the use of polynucleotide encoding said DEAE and DEAH box family ATP-dependent helicase 50. 
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NO 
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W&ft 7 -ftlfrift # Jft DEAE & DEAH ATP-ft$ft#&6f 50, 

J* ft DNA f 

7jfc£llMJ^>&###&*itt#>*. jM^. hiv 

7IH3&#frft DEAE £ DEAH ATP-ft$ft$&@f 50 

it. 
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-*Mfrtt# Jft DEAE A DEAH KT?-^^MMm 50 



5 *.MM,?£.to&.&'&#„ &mm, *$tm&?-m&)£%k — dbaba 

DEAH ±%fc ATP-«^^@| 50, N&$&^jWi#jfttt#&#*Uf5*|. 

Wifflfl&ik-fe&^f*; fc#0-?-eIF-4A, £&*Jg 5'«^JW^ mRNA 
flUiftft^f-M'H&ftSE*, ATP-ffcUtt KM-Mti&t (Schmid S. R. , 

Linder P.,Mol. Microbiol. 6:283-292(1992)). ATMfcfttt# 

^ "D-E-A-D-£» ^^ft*T ATP-g£«-6#| B 

fi#-^*^fc*tt&*.&ttilE£&, ''D-E-A-H-^'' £6, £Afc+ 

;R^&g3E*;jjCtt«-&#: male-less -t||t«IW*6, fl-f#J*#g 

20 X *-fe^^@. ^3E**ft^4#^^^«.^'J^: [LIVMF] (2)-D-E-A-D- 
[RKEN] -x- [LI VMFYGSTN] J? [GSAH]-x- [LIVMF] (3)-D-E-[ALIV]-H-[NECR] (Wassarman 
D.A., Steitz J. A., Nature 349:463-464 (1991)). ##&##^#->M#JIltt 
ATP/GTP-^^^. «A» (P-Jf ): [AG] -x (4) -G-K- [ST] , &jk-+'$&#£tiL$lK 
=bfc, £ beta alpha ^ilf^M^f^ ^^ftft^BtM 

25 ft^ , 3tf4jL#^ "A" ###?!|#& "P-5f " (Linder P. , Lasko P. , Ashburner M. , 
Leroy P., Nielsen P. J. , Nishi K. , Schnier J., Slonimski P.P., Nature 
337: 121-122 (1989)). 

*Jfc$tf tt#Jft£* DEAE A DEAH &%Hk ATP-ftjfo ft fl#r£# 

lil^frjij^ DEAE ^ DEAH ATP-«ft$;&i| 50 £6£#lftf*|f 
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DEAE # DEAH ATP-ftjft^^*» 50 £6, #J5'J 

If DEAE # DEAH ATP-«$$$[i| 50 

tt&*#^&tt#tt#0t DEAE A DEAH ATP-^c^^ 

DEAE A DEAH ATHfc&ttAMfcB* 

50ft#$«#7iii$<fr. 

ttjUHlte*^ DEAE A DEAH ATMfcfctt&jfclfc 
*£UJtt£ -'Mi DEAE A DEAH ATF-tfUttftflfrlfctf 50 #J 

*&*m%-^%%&&m\ti*!k.*m£}k DEAE A DEAH ATP- 

*Jlt $ iftJS @ 7 # jft DEAE A DEAH ATP-fc 

JAtt#;iM* 50 #ft#J, %L%M> 

*&#tt;S-*@tt&*#iM&te# r -5 DEAE ^ DEAH kT?-jkUM^. 

^WfrA-ftfrftttlPlk, &#Jftjl:ASft, SEQ ID No. 2 

£;Rr*SEQ ID NO: 2 fc£###|tfj£flt. 

(a)£^&#SEQ ID No. 2&&$LfrWto 

0>) (a) 

(c) ^ (a) 3& (b) &} # ?'J H * 7 0%4@ F\ 14 ft # 

JUk&, #£##&tt#fllAi&ITfitt--*l': (a)Jt# SEQ ID NO: 1 4 1 
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11-1378 ^(b)Hr%SEQ ID NO: 1 + 1-1844 . 

#j!t#*£#&-#ft4r&W DEAE A DEAH ATP-ffcJl*tt#ifc# 50 & 

&ft,&tiL$ifi$&£t&? DEAE A DEAH ATP-«#J$$L@I 50 

aii^^^DNA^RNA, £cm£#-&3«ii#7, ft*#X4£#&j*.*t. 
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DEAE A DEAH ATP-«ft«Sl 50 -® 

€7K1^#l^fi^^ Pf^^ DEAE & DEAH &%Ljfc ATP-^^/^|| 50 
"#»J" ^ "#W ^^^-^DEAE^.DEAHi:^^ATP-^M^«^50^^ 

^ t £DBAE#DBAH£ & jjfeATMfcjfc ft 5 0 ft ^ . 

6 M ^'li ft Mi > l£^#'|4ft ADEAE#DEAH;|:|C JtATP-ftH ft«*Bf 50 

*$#$&#A#1lfeM#>fcft«-&^ft&#£feft DEAE A DEAH ^jjt^ ATP-fc$( 

50. ;*;£±£fcft DEAE & DEAH ±%Llfe ATP-fc|fcft#$[@f 50 
ft#ft)$*JR±t&/ t ikj£-tt±f . DEAE & DEAH ATP-#c$ft$<;&@| 50 # 

&ft&£^#i«;!^Mr. 

%n "C-T-G-A" ^S^ft^ "G-A-C-T" W^h-^ 
* £ ft # t'J *T 51 it&Z 11 #-14 £ & PNi ft *#Ta&ff * & ( Southern ^ Nor thern 
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ftW^*. ~% ffl&^frfy, itPititMEGALIGN^ 

( Lasergene 

software package, DNASTAR, Inc. , Madison Wis. )„ MEGALIGN^/^ pf^lg-^f |sj ^ 
#&frClusterj£fc&iSJ*Mi##»##) (Higgins, D. G. fa P.M. Sharp (1988) Gene 
73: 237-244). Cluster*ati±^^f^R^4lW 7>J#fl|j#&. ^ 

^^^^^?'jAfa^^B^ff]^^||WIiiW^3t 

/^yjA^^^B^raEKW^^ft x 100 



ft vmft&QL-ft nk* m&&&-ft m* h&#*# 

^.pTl^itiiClusterji^jll^^^^^^-^^Jotun Hein U$L#.lkft&\3L 
N^J^|p]'|iW^^ (Hein J., (1990) Methods in emzumology 183:625-645). 

*4«fa#t,M;; i*«fa#M; #E*,aJfP|M&*. 

&^£&pT^#I 

&#£Sttft#4HJt£>m> *P Fa, F(ab') 2 #Fv, 
^DEAB^DBAH^^ATP-fe^^0^^5O^^^*^^. 
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tofcXfftft, "frn® DEAE#DBAH&j^ATP-ftflittjft;fe* 50"^^ DEAE 
A DEAHi:^ ATP-fcJtottflMfeW 50**±^^^^^^^^-fe5.^, jf 

*^#tt&*Aflfe;g#>ltt#&M&ft&#&ft DEAE 
A DEAH ATP-ftttftft&H 50. 3Mt±&tt#flfc&#^£Jfm#&/fc>fe 

jft-htfe^^-^if . DEAE A DEAH ATP-fc$ifttt@£ 50 

*£$£#7--*Mfrtt#0t DEAE^DEAH^^ATP-«^^^50, * 

liti^M^^^i, 

DEAE A DEAH ATP-ffcjftttflMfcl* 50 ft£#*P£ 

DEAE A DEAH ATP-fcll#JJttSf 50 ft ft Ik. 

^^^«^^4^r^^i±iit#^^f-t^^; (n) * + - 

+&£+&&&&&±%%+£m&£t&tt&tt&&fttt&; (in) 

(IV) * + lt*Wll*iWf^lll^J*»^|jtliff^J* 

*&!m#7^&tt&* SEQ ID NO: 2 
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n. *km$&$&&)kAtemm&i cdna 

1844 ^Mfc£, %3ftiL&m ( 11-1378 ) £H$7 87 
% DEAE A DEAH ATP-^^^«^^#«^J , *r#*riH# DEAB A DEAH 

ATMfeJfcttlMfe* 50 DEAE & DEAH £*t& ATP^jftttfc;fe#0rft*tt 

^0^^#^«"sr^^DNA^^^RNA^^„ DNA^M&&cDNA, 
DNA lAlMW DNA„ DNA^X&4Mttt#A**ltt. DNA ^&&$|aMk8#$l*5 
$t. l^^^^J^^^^E^^"^^^ SEQ ID N0:lJft*tt4|^EJ*yJ;teM#£ 
**2tmR, SEQ ID 

N0:2ftg-&M&#Jlk fe^SEQ ID NO: 1 0f*tt£*& E^'^^^'J . 

SEQ ID N0:2tt#&£fttt#fc#*&&: $ 

50%, *M%n$&&r&&&i : %*Mm%.P&* 

fi^T#7^£M$>> 0. 2xSSC, 0.lXSDS,60TC;#(2)jfc&N>/ii£t£#l, ^ 
50%(v/v) f 0.lS^iL$fr/0.1%Ficoll, 42t;#; J^ft^&^'RlW 

^1^I'|4S^^95%I^±,W^97%1^±^^^^^. *r$&M«§MS 
*ltt#Jft^SBQ ID NO: 2 fft^1h&&&)k%ftntbkto%ij&fr%%.. 

10 >h&#&, 20-30 >M£##, £Jf&£^ 50-60 ^ 

100 >M£#ft#±. SUfe^ (fr pew 
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^$£^/<£#$^ DEAE A DEAH ATHfettftrtfofc* 50 #J#$#^. 

*jffc1/Jtt46*$ DEAE A DEAH kl?-faMj$MM 50 

t&T^&fE^P&f-: l)fl##£*H&& cDNA *##>fc^&itiH*tt## 

DNA#&J^J&tJflT?'J;^$1#: 1) AUfcHM DNA^^Kf^DNA 

nn-, 2) ^ mk%n u^mm^^K^ dm. 

±3£&f'J$;?f&+, DNA DNA ?>|$i$ft#^$ 

£&ti^8tt#Ji:£cDNA#7!|tt&fc. ^£*8#fettcDNA 

«£f ft cDNA ;5C#. #JR mRNA lHj&*> 

(Qiagene) . r?5^* cDNA £ # -tfe, it $ (Sambrook, et al. , 

Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New 
York, 1989). f£pT#5!|ffi:Hfcj&tt cDNA jtJ^. #P Clontech ^fl^^K cDNA 

^ cdna ^t#^w«*a. 

PR^): (1)DNA-DNA]£ DNA-RNA (2) hB (3)tJ& 

DEAE A DEAH ATP-ffejft ftfcjfcft 50 (4)3iit&j&^& 

^^(4)^^^+, MJ DBAE & DEAH A** ATP-ft*^^^* 50 ^®^t 
&tt£6j**^flft& ! t fe &#2p Western iH$ft£ 
D lPft&(ELISA)#„ 

& /8 PCR & Jt DNA/RNA ft # (Saiki, et al. Science 
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1985; 230: 1350-1354)4feftife/g ^fc^jfeflttHH. + #1| 

cDNA fth ^T^ifeft^ RACE & (RACE - cDNA #-f PCR 

$Uf&^$o *T$f *#fcfr&ii&J&fc&&fc#&ftr#& DNA/RNA#&. 

t&#£fr&JiMUI&.lb& (Sanger et al. PNAS, 1977/ 74: 5463-5467) tJ^.. 
^ll#^#^?'J*^4^^WilkiJ^^J^#„^7^#^^cDNA^^, j» 
#f&£$*T. g*l£#^3fcH:ft cDNA^^iJ, cDNA 

DEAE ^ DEAH ATP-ftM^^ife* 50 £«l#?!l&*0XSBj*£ttfc£&l 

+ , H*9 DEAE A DEAH ATP-ft 50 

^#&fl£^#, i£#^##£fc-$ft. £*j£$+i£j!I&titft&&fe^Pil^: 
t^^^^-f T7 £ #1 ft £&$ft (Rosenberg, et al. Gene, 1987, 
56:125); ^"SIL^^llBlfe + ^W pMSXND jfcifc#ft(Lee and Nathans, J Bio 
Chem. 263: 3521, 1988)^P^ai^|fet^^**^tf^*l#^*#. 

ft &#A# jfl^ftg-HI*! DEAE A DEAH ATP- 

ft&ftflMfc* 50 ft DNA #?J#£iift£&/lBiHI&^#ftik&£ft. 
&&&ft^t*I DNA^Tft, DNA^$&7|t, ft (Sambroook, et al. 
Molecular Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New 
York, 1989). #f3£ft DNA ^W$£$3tt^$ft * ft^^^-h, « 
-ImRNA^. &*,g^ftft*M]^;fr: Affitffcft lacjft trpjg#^; X 
•ttftftPL^^", CMV iBp#- JH£#^ HSVjfc^&B*^ 

^ Jf#*Pft$ SV40 &#f:;i#ft LTRs 5fp£*£ &£p ft 

H££&&ite#*&iHj&#£^#+#&ft£#-?-. *&$ft3£&&$B#&& 
flft£#fti^M^#$&j]:?-#. £*ft + &A#S^#*|#4Hfc££ii& 
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tt##&3l£S. DNA AfMJH-?-, 

-to® 100 HJ 270 ^MMfctftt SV40 JfS^, £&$fe#/&lfeJlH- 

(GFP), ^Jf-f-^#t^K^*^t^-fr«*^'^#. 
+ , M DEAE A DEAH ATP-fcH#7$« 50 

ipW%; aA^BHfe^P*ftS2* Sf9; ##&flfe*P CH(h COS j£ Bowes 

fl^&EJjNift DNA #3]j£<£%#r& DNA #?>J^f fifMtotftfcX&lfe^ 

fl*«##;|tA#il&fcttt*&##tf. ^x^M^t^AJWtftN tfc 

!« DNA B CaCl 2 *&«, tm^M. 

&*##&0r$*P. *J"#&##j£$ MgCl 2 , *P#f^, &ftMffifc5HLl$7f 
i4fr±A*&ifc4fe, ^TiMifrTtt DNA 4^^3S.M, 

t*| $ DEAE A DEAH ATP-fcjft ftflMfel* 50 (Science, 1984; 224: 1431). 

(1). Jfl^MM^A DEAE A DEAH ATP-fc|ft^$« 50 
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tt^PDBAB.S.DBAH^^^ATP-ftjtt ft^^B|#^E^^ J* $ If] «'I4 fch ft 

S. Ji^^^^DBAEADBAH^:^^ATP-«^^S|50, T###I&DEAB&DEAH 

® 2 DEAE # DEAH ATPHfefcttftjfc* 50 ttXftffiSfcJfcfcJft 

tfe&® (SDS-PAGE). 50kDa^«-6^^^f-*. «f«*^I iB tfjg-£l&f . 

M$0f **#*PSambrook#A, ^f"^lir: III^I (New York: Cold Spring 
Harbor Laboratory Press, 1989) «t J #f4fc#*#> 3R $ M t'J *£rflf JftlfcUl. $ & # . 

gjfcfll 1: DEAE A DEAH ATPHfcjftttfcfct* 50 

^W#,M/^/t.i^-#^«A^ii^RNA. JflQuik mRNA Isolation Kit 

(Qiegene <&^/*&) A&RNA + #&poly(A) mRNA. 2ug poly(A) mRNA^i£#:fc 
$#cDNA. ill Smart cmkjLfc#M / k( j$ g Clontech )#cDNA>{-&&l&&A£lpBSK(+) 
^(Clontech^-^^^)^^^!!:^^^. &ftDH5a, Jm&$J#cDNA;fc#. JUDye 
terminate cycle reaction sequencing kit (Perkin-Elmer^^l/ 11 ^) ^PABI 377 g 



n 
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(Perkin-Elmer'i^) MB.Jft'klL&thS' fry ^.ifttttffll. tt*l)£ttcDNA# 
^&#tt^#DNA##|### (Genebank) $frfcb&. #*£3Ut- + -^fcHfc 
1301d04^cDNAJf #|3f##DNA. 5fcite/ft-jfc#|5l ###£l4:^&#AcDNAtf gt: 
iiMUt$> 1301d04^;ir^^^"K:cDNA^1844bp (iPSeq ID NO: 1 
Jft*) , >MmbpM1378bp#-*264bptt#&W$4I* (ORF) , M->Nfrtt§r 
(*PS©q ID NO: 2jftj£) . tfl^jlb^ir^ ^ pBS-1 301d04 , #*|ftg-6fltfr 
£ ^DEAE^lDEAH^^ATP-^H6<J^B|50 o 

&}fcfl|2: cDNA ^ir^^^l^^# 

MGCG4 1 ^profile scan^|# (Basiclocal Alignment search tool) [Altschul, SF 
et al. J. Mol. Biol. 1990; 215:403-10], &prosite#&fe#3|fr&ft*feMf . 
*jfeB^^DBAE^DEAH^^ATP^jft^^*B>50^151-200^^J*DEAE^DEAH^: 
&&kTMk1lhttifatiLm%nM, E*&#*f-ffll. 13**^0.40, #^20.18; 
M£#12.92. 

£ 3: M RT-PCR^ & £ ftgl ^DEAE ADEAH£&;8E ATP-^c^ $ AMfe*5 0 #J * @ 
fl&Jfciffllfe&RNAAlJMS., &oligo-dT^3|#&tfd£#^&^#cDNA,;B 

Primer 1: 5 '-CATCCTG AG AACTGAAATTG ATCGC- 3' (SEQ ID NO: 3) 
Primer 2: 5-ATAAAATTTTTGAATTTATGTTCAA-3' (SEQ ID NO: 4) 
Primer l^Hif-SEQ ID NO: lftS'^ftflflbpTHfcttjEfa^J; 
Primer23/SEQ ID NO: HHj + ^'s^RfaJ?^. 

rJt^^^^#: &50ul^&&&$ + ^50mmol/L KC1, lOmmol/L Tris- 
Cl, (pH8. 5), 1. 5mmol/L MgCl 2 , 200 ja mol/L dNTP, lOpmol 0| lU^Taq DNAj^Pf 
(Clontech^/*,P P ) . ^PE9600^DNA^#ifs^ (Perkin-Blmer^) jL&T&l&ft 
BL&.25^M$: 94°C 30sec; 55°C 30sec; 72°C 2min. £RT-PCRfc(-^ EhH£ p -act in 

8riA*IA^5'JpCR*^± (Invitrogen^^fp) . DNAj??>J^I£|Mt$PCR/* 
MDNAJf ^SEQ ID NO:l#f^ftl-1844bp&£-#H. 

£jfeft|4: Northern ^jt^^DBAE,RDEAHA:*^ATP-^||^^»50A@«|* 

it: 
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Jfl RNA [Anal. Biochem 1987, 162, 156-159], 

8P^4M^t,ft|H-25mM^Htft#|, 0. 2M£t$ ( pH4. 0 ) # 
Mi^ff^t, ^Al^*^^#^jfPl/5^^K,^-#^# (49: 1), Jft^ft 
'fc. ;&PA#P3l| (0.8fr#) ##^#$^#§iJRNAK&. ##2jft 

RNAJtSfeJfl 70* ^Fit^^t. ^ 20 (a g RNA, &<£20niM 3- ( N-^#ft ) 

(pH7. 0) -5mMi^-lmM EDTA-2. 2Mf ftftl. 2*S§CJfc#*j&Jia£*Tfc fc. 
te##3l*«£f^*$U. ^a- 32 P dATPitiift*l5l#^f'J# 32 P-#iG^DNA# 
#o Jft % ft DNA^Mf ^ @ 1 ft * ft PCRr J* ft DBABjStDEAHArfc&ATP-ffejIft ft #ft * 5 0 
46*&B:#7!j(llbpgl378bp). #32P-#i&ftlMf ( #2 * 10 6 cpm/ml ) J^##TRNA 
ft$&#**M£-*7^^2 0 C&&it£, «$&^50%¥fJ&-25mM KH 2 P0 4 
(pH7. 4) -5 xSSC-5 xDenhardt's^^^200 ^g/ml^3|tDNA„ ##tjt& 
l*SSC-0. l%SDS + ^55 o C#;30min. ^Phosphor Imager^Mr^*. 

%m\5: tMDEAEj5.DEAH^^ATP-«ft^@|50ft#:^^, fr&fr&ft 
«SEQ ID N0:lJfPffilJ9f^ft^E^?!|, ftttlti ##£$^#51 /* 

Primer3: 5 '-CCCCATATGATGCTCTGTCACCTTCAAAGGATGG- 3' ( Seq ID No: 5) 
Primer 4: 5'-CCCAAGCTTCTTCAACATGCCGCTTCTGTTCTTC-3' (Seq ID No: 6 ) 
Jttiif &5l^ft5'*MJ^*NdeI^PEcoRI»Wi^, £^#1* B ft*05'ift 
^3'^ft^^^^'J, MeIfrBcoMmM±£M&T&&&faffi&vm 28b (+) (Novagen 
^f^ifc, Cat.No. 69865. 3) J: ft @ ft*@ftpBS- 

1301d04Mfe^^, $*tPCR&J&. PCR&&&#^: &fr#50 u 1 >f^pBS-1301d04 
51 4toPrimer-33pPPrimer-4^J8!|^ lOpmoK Advantage polymerase Mix 
(Clontech^/^a ) 1 n 1. 94°C 20s,60°C 30s, 68°C 2 min, #25^ 

#Jp. ^Ndel^EcoRI^iJ^rit^t^MtpET^g (+) ^ff^St^, 0 ^Atf 
&,#MT4:»£&«:i£&. ^/ c 4&^^t,'fc455JtA|&ttlBtDH5o,^+l|JJ»* 
(&$&&30ng/ml) ftLBW#IM±££> iflf ^PCR^^#4PH'14^I^ 5 ##*T 
#k&#?<JIE$ft«&|£ (pET-1301d04) ^t^^#ta^i#ftA^ 
#fBL21(DE3)plySs (Novagen^ ^+IP## ( ^>^^30 ja g/ral ) ft LB 

t±f BL21 (pET-1301d04) £37°CJ##£*f $c££$ , >AIPTG 
g^^lmmol/L, «g##5/Mtf. &^i|*Jfcffr, , S'fcfclLHfr, 

M tfe£6>|^&&( 6His-Tag )#£-ft jMP&#pliHis. Bind Quick Cartridge( Novagen 
^^ft ) QftMft, #fiJT^ftft@ftS-6DEAE^.DEAH^^ATP-^Mft^H 
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50. £SDS-PAGE&&, &50kDaft#f!|-.£-tt&# (ffl2) . #i£«##£PVDF 
^_h^Edaras^«ftN-^«^^^#, ££N-$15^&*!^SEQ ID NO: 2 

6 ^[DEAE ADEAH^^^ATP-^cM #J ftfctf 5 Oft#L#J f £ 
/fl#Jft<^Jt£#. (PB-4M3j*&) ^T^DEAEADEAHir^ATP-^^^@|50 

NH2-Met-Leu-Cys-His-Leu-Gln-Arg-Met-Val-Ser-Glu-Gln-Cys-His-Leu-C00H 
(SEQ ID NO: 7). 

JB,: Avrameas.et al. Immunochemistry, 1969; 6: 43, Jf) 4mg±3^iL^^-^| # Jk$L& 
^^^15^g/ml^jfc^^lS-^I#^^^^^»#ELISA* 

#C#» ^^E^^iIBj^^^^^#^ft^^DEAEADEAH^«ATP^||^^^ 
Jlilife, M^^#Hr-^^l^*^^lEtiIiR^^3lll|R^@^ cDNA;5t#&& 
^^MM)@^J^>A«^^^^«SEQ ID NO: 1 + 

Southern # 

Northern Effl#£##*!itt£# : g 1 &#fi@&£ilS 
^^-%«B^^^^«SEQ ID NO: I ftn$J.ft#l&tii$&ft$t; 
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#&#^*£l!JJft###&SBQ ID NO: 1 fa &„ *&jfe 

/A*£$ft#«ilSEQ ID NO: 1 

1, 18-50 

2, GC^ft^ 30%-70%, &&J/"]###M£4#t)p; 

^^#^JS'J-^*«^^JM (EPSEQ ID NO: 1) Gfctt&@&#?!| 

& « ±^ Iff ft Mr £ ife&#<£ j* VX T : 
&4H (probel), M,T%--£U®, % SEQ ID NO: 1 ft£|3 tf&7D-£l^ 
(41Nt) : 

5-TGGCGGCACCCGAGGAACACGATTCTCCGACCGAAGCGTCC-3' ( SEQ ID NO: 8 ) 
m\ 2 (probe2), SEQ ID NO: 1 

5*h#&tt#-&&£#fl| (41Nt): 

5-TGGCGGCACCCGAGGAACACCATTCTCCGACCGAAGCGTCC-3' ( SEQ ID NO: 9 ) 

ift: DNA PROBES G. H. Keller; M. M. Manak; Stockton Press, 1989 (USA) tysJkJLtft 
*fr*%fe&1k^m$lB> ( 1998 

1> ^W^«a^ + $imDNA 

(PBS) ft-f^L*. ffi#/7#^##ttfi&#J#*:!k. + 2) 
& lOOOg fc/fc 10 3 ) ffixK/tt^ ( 0. 25mol/L 25ramol/L 

Tris-HCl,pH7.5; 25mmol/LnaCl; 25mmol/L MgCl 2 ) ( lOml/g). 4) 

* 4°C fe#^&#&£afc^£&&;&ifc, 5) lOOOg fc/fc 
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6) %&M%Bm%$L (# O.lg t^iI*R#&iP l-5ml), lOOOg 
10 #4+. 7) (#0.1gft^&&#&;frPl.nl), $U£#I^T 

2, DNA 

jfr*: 1) ^ l-10ml^PBS^«, lOOOg ft/fc 10 2 ) $4*ffl;&&3£$$. 

££#iftJfettiWj!l& (lxl0 8 &|J3fe/ m l) lOOul 3) fa SDS S 

1%, fr#&£ SDS Jl^>A5iJ«K^+, ABUfeHTlfe^ 
^A^H^if^«^, ^FN*^;**. &-£&tt&>io 7 iBM##J/ E f . 4) 
i/P£&@|KS^-&& 200ug/ml„ 5) 50°C 1 * fth££ 37°C 

6) fl###UfcSfr: K,#: #^@|( 25: 24: 1 ) £^&^#lf + fcifc 10 

###(24: 1 ) »^10^#. 9 ) #^ DNA ^^##£Hff . $ 

fS&ft DNA ^^SfPZiW^. 

3, DNA 

PW: 1 ) # 1/10 2mol/L S&&$l$i 2 ##.$3$- LOO'/o^S^Hl DNA , 
J&^. &-20°Cj&cl. 1 Mlliit. 2)&iCM0##. 3) /jM^«&{U^iBr.#. 
4 ) Jfl 70%^LH 500ul ftifc 5 5 ) /]m«M#<] ft Zj#. ffi 500ul 

ft&lM$L&. 10-15 B(ft*WZ,##iffc. 

■f J&, «&$t«#o 7) TE ^^Ktt DNA 

/fl$f"A B A, HRh^Jjf^TB, $ft^£DNA^jg4ft, # 1-5x1 0 6 ^|Mt«I 
lul. 

8-13 ^Hlf^lijjM, pt l#ifcfT# 14 

8 ) # RNA S| A ;&P?iJ DNA + , lOOug/ml, 37°C ftjfi 30 9 ) jfP 

A SDS fP$&ft K, 0. 5%$: 100ug/ml„ 37°C 30 10) M 

H.#: #/%# ( 25: 24: 1 ) 10 11 ) /Jn 

'^#iB«, ##S| (24: 1) ftrtf 10 12) 

'M#lB*#, ifP 1/10 fcft 2raol/L B|^5fP 2. 5 ftftJ^Z,*, JR^4-20°C 1 

13)^ 7o%m& ioo%mm%^, M&a, itai^* 3-6 

14 ) $|£ A 260 ^ A 280 DNA 15 ) fr$L)s&%.T-2VC. 

1)^4x2 |$IM«)filWI (NC £), JW«££J:&£#ib,£# 
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3) iftS^t 0. lmol/LNaOH, 1. 5mol/LNaCl M^ftJi 5 (W&), ^^PS 

0. 5mol/L Tris-HCl (pH7. 0), 3mol/LNaCl 5 ), Hfc 

f . 

4) *ff«t. N4B#fe#, 60-80°C 2 /MJi. 

1 ) 3 m lProbe ( 0. 10D/10 \i 1 ), > A 2 ji IKinase fttfifc, 8-10 uCi y- 32 P-dATP+2U 
Kinase, &W;&P££MW& 20 n 1. 

2) 37^C #ffi2/hftK 

3) j|P 1/5 ft (BPB). 

4) aiSephadex G-50&. 

5) S* 32 P-Probe^iBt^^t*t-^ (^fl Monitor MJ ). 

6) 5 jjt/f , >Rft 10-15 

7) mfrmiii&mmt^i 

8 ) ^^f-^^jiR^^^Hp^^f fj^-^ J2 P-Probe (^-^^^^ r "P- 
dATP )„ 

##Jtft-?MM + »i/PA 3-10mgfi££$(10xDenhardt>s;6xSSC, 0. lrag/ml 
CT DNA (^JftJftDNA). ), *Hf#P£, 68°C 2 * 

t»f|i'l ^AftJ^MINt. ^#«P£, 42'C 
1) 

2) 2xSSC, 0. 1%SDS+, 40°C#,15## (2 &)„ 

3) 0. lxSSC, 0.1KSDS+, 40°C & 15 ( 2 & ). 

4) 0. lxSSC, 0.1XSDS+, 55°C& 30 (2 & ), ^Mf". 

1) 

2)2xSSC, 0. 1%SDS+, 37°C#; 15 (2 * ). 
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3 ) 0. lxSSC, 0. 1%SDS + , 37°C & 15 ^# ( 2 & ). 

4)0. lxSSC, 0.1KSDS+, 40°C&15^# (2#), Sfilfcf-. 

-70°c, x-Jt%m (B.frtiftfo#&$L&%.%&m%ffi%.). 

flfedk -feA^gL; eIF-4A £-# ATP-«#J RNA-$«, 

ATP-^^^^ifett^^jftM^^^, "D-E-A-D-&" ftfefoft 

*T B fcfc, "D-B-A-H-A" &Afr+il 

male-less 'I4f , Jfl-f 



DEAH A** ATP-^^«@|##^^^^^^^#^'li motif Jftjfcf. 

l±? jtb *TJ&> 4###J mm kTP-fom&iMtiim motif ftSfcft 
*£«^)th motif ft^Jftttsfrlfe^t, /Affi^ ATP^^0^i|^t#f , 

iik^JC, $ DBAE A DEAH ATP-ffe*ft^^(* 50 #j;£&#f # 

44Ma«JM: WJS> Jfafc, i»S> JUatafr, 6iLj^, *e,#, ¥ 
ff«, Ifl«, M^M. 
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*j(t # ft DEAE # DEAH ATP-^jft^^W 50 $;t&#f ££*3t 

Jtom&tfi*. 

$&$L# T ^^iliSf # P-B-it (&«J) DEAE # 

DEAH ATP-#Jfctt#;fc* 50 # # #J ft # & . DEAE # DEAH £ 

%% ATP-ffettft#;Jfc* 50 #J$t&J&M#ik#j:5H&, W^^Jiaih^^^T^ 

4fflfl&j£*i£ DEAE & DEAH £|C$ ATP-ft*^^** 50 ft|g#>|#l] ^ DEAE 
A DEAH ATP-ftHtttAMfc* 50 ^IPJ^^^^^^ Pliltt 

DEAE A DEAH ATP-^^^« 50 ft&»J&&#&itl ftttft* 4k 

DEAEADEAHA:*^ATP-ftjtt^^«50^fe 
ft*^^ DEAE & DEAH ATP-Mft$$iS| 50 g^#58&£#Ufe, 

ft. 

£#&lt^&»]ftft^#Efch ^T^ft DEAE A DEAH ATP-«ft0 
ftg 50 iPA4#f^#»J^+ , M$iJ£ft^M DEAE # DEAH ATP-flc|ft 
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■5 DEAE DEAH ±%Lj$i ATP-fejfcftAMfefc 50 ftkfr^ 
DEAE A DEAH ±%$k ATP-ffejteftflMfcl* 50 ^M^iS. 

7#Xt DEAE A DEAH ATP-ffcjfoftflMfcl* 50 

&&<fe*|fc^): Fab 
#>Fab 

#^ir^^^^ DEAE ^ DEAH ATMfejfotttffc* 50 igyi 

-fete^BL-f DEAR # DEAH AfcfcATPHMfcftttfc* 
50 ^#-*Bb^#.^fe^t^,fe'te.^lfti 1 **3l|&*(Kohler and Milstein. 

Nature, 1975, 256: 495-497), = A B-iffl EBV-££^& 

#Ate^K^*A*w^riE^^«f«.^«;*-prffi a ;fr 

(Morrison et al ,PNAS, 1985, 81:6851). W 44t^ft&# (U. S. Pat 
No. 4946778) 4 pT ill "f^^lni DEAE A DEAH ATP-ftftftAMfc* 50 ft JMt 

& DEAE # DEAH ATP-fcgift #^@$ 50 ft&fr*TJfl 

&A + > ft DEAE DEAH ATP-ft&ftrtMfcl* 50. 

^ DEAE A DEAH ATP-«ft$^@| 50 £^ftj££ 

^fr^^-f «:ih#Xj-fr^*-#*lP^^A&#*. DEAE A DEAH & 
ATP-ft*fctt#;WLft 50 

, ^it-«ft£&, T*#*iM"Ffttt-t, £#***MMT 
#X DEAE R DEAH ATP-fcMft$$L@| 50 |*H'£ft &fl&. 

*&5U t ftftft^Jfl-f DEAE A DEAH ATP-«ft$;& 

Sf 5 0 # £ ft & . £ i #j t ft fo&n & M a *f DEAE # DEAH ATP- 

«ft#M£§l so 

flit DEAE ^ DEAH ATPHfeJlftttJft&B* 50 

A^fti»T»3T&. &&$3^#«#rl^ft, FISH fj^&lf ft 
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MftM& DEAE A DEAH ATP-&$$$;&@$ 50 + ft* 

DEAE DEAH ATP-ffc*ft#*MfcB* 50 #&#f . 

H*9 DEAE A DEAH ATP-fc|fr$$;&gf 50 #J###t4 ^JA ^ 

jfeHfe^. *@te#&#Tir/ii-Fte#Si|-F DEAE A DEAH ATP-ffe&ttAMfe 

* 50 ^**i*^t/*»i4iftij9f*w«BifeJ#*. ifeir*f5TW^t. saw 

*@7fe?f«#.(iP^#tR*) TTftTtffi-f^$#«| DEAE & DEAH ATP-fc 
JAttAMfcl* 50, l^#t'J|*lll'liW DEAE A DEAH ±^7^ ATP-^jft^^^* 50 y£ 
'14. 0J*P, DEAE A DEAH ATP-ftJttft#&# 50 ^ ^JUS&tt > 

^T-ft^-ft-^^f^W DEAE A DEAH &$jtfc ATP-^jftW^^Bl 50, 

te&£it-f#-W4. BifeSatt^Stetftfr^^ DEAE 
A DEAH ATP-«^^i| 50 *&*#tt##Jjlr36:tt&tfi. *#f-3^# 

DEAE A DEAH £$Lfe ATP-ftjfefc^^« 50 
&lfcfc. #&&f £*9 DEAE A DEAH ATP-^MW^« 50 #J 

Mji#$#ft2r&*rJ&f : fi^iUSambrook.et al.). DEAE 

A deah ATPHfcfcftAMfc* so tt###&T-r&££!lJ§Mft+##miffllfe 

ft. 

###*#Afi&#iHjBfttott;frfc&&: #£fc#*i££Ai!|fl:ft&& 

DEAE A DEAH ATP-1&j$$$L;^i$ 50 raRNA 

RNA #/Bf# RNA ^HS *M*l*J^#^^5.#WHl RNA ##'|4#£^ 
fi^ftft^fMi. RNA # DNA A^*^B*6ifft^ RNA g DNA 

^f-HTitii^^^ RNA ft DNA /f?>J£#:«#^ DNA 
^Sltfttt RNA X.&mM$*$iT#. %7%fr&Vifr1-tf>i&%.$.> 
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DEAE A DBAH ATPHfe*W*^fe» 50 tt###&T*r;fl ^ DEAB 

A DEAR ±%% n?-fc$h&}M%LM 50 ft*@£&iift^#r. DEAE A DEAH & 

ATP-ft$$$;&S| 50 tt£##&Ti|7i|-f DEAE A DEAH ATP-ffe 
50 ftife:lM3#£&#ittifcT DEAE # DEAH ATP-ft*tt#;Jfe 
$ 50 ^J#f jfcafc. DEAE A DBAH ATP-^fe jfeft Mr A^^fe * 50 ft DNA # 

^^W^te^*^ DEAE A DEAH ATP-<fc$ft ftH&@| 50 

^^3^^%. Southern Northern £pi|F&, 

&&&.&lr&%Jk&fttilfc1h&$., $&fti^J£#^>AWJk^a#£>]. 
^^#^#ft^-lP^^^#^##@^#l^^(Microarray)^ DNA & 

Jf] DEAE A DEAH ATP-ftMft$;&®f 50 ##tt5l#a£fr RNA-fl^^& 

jal (RT-PCR)#:^ri| , Hk 1 Pr^:l! 1 ] DEAE A DEAH ATP-fclft ft$;&g| 50 ft&|$: 

feM DEAE A DEAH ATP-«ft$;&6l 50 T^»f 

DEAE A DEAH ATP-&Mft$^f| 50 *@&ft&*t. DEAE # DEAH ATP- 

fclfr ft ##B* 50&$ft$]£>&&^jEft»£gl DEAE A DEAH ATP-fcH ft 

$$LI| 50 DNA#7!Ufifcft£*$, til^*£ftlWf #. *Ti3 

a^^^^P Southern £pi£&, DNA 7??!|4Nff\ PCR *J#te#&*MUfc£. # 
*h ^$%"ST^*^5-6ft*^, @Jtti# Northern £pi£&> Western ^7^*^" 

#fWt£, McDNAfcI^PCR3lM;fc&15-35bp), «##?'J&#-f Jfe£ 

ft_b. tt&ttSI^^^PCR^A^^Ailt^ttfrleJfc*^*. * 
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cDNA# . 

^J&i&^T J&&;fc$^3£> #j&Verma^, Human Chromosomes: a 

Manual of Basic Techniques, Pergamon Press, New York (1988). 

^-5H0ffl###£J|L & * jfc & "ST J*L f" #] *P , V.Mckusick, Mendel ian 
Inheritance in Man ( pf at it ^ Johns Hopkins University Welch Medical 
LibraryJftft&ft) . &JfT«r BJtftilJfe'fefrE* 

^A*^^^^J?.^^^I*^cDNA^^^PCRpr#:«^^ 

ft*kW1t3%MiB.&toftfr. &tf£4g£2& 

£T> ft DEAE A DEAH^fcfc ATP-ffcjftftj&tfLft 50 

&&te#fr/##Bfr&ft#g:&£#*jMM&. Jfcffif-Jfc^tt DEAE^DEAH^ 
$ ATP-fc*&tt#Mfei$ 50 ^*3FP#J#^a^JR^-f^#@*, fr^JS;^ # 
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« £ * % 

SEQ ID NO: 2 /ft^ ft ?J ft # ft, Ml 

fll&^J? SEQ ID NO: 2 J^ftti^t^'J^ 95X«,#|fH4. 

3, iP^JH* 2 SEQ ID N0:2 JjfpFttfc** 

(a) SEQ ID NO: 2 ffi*A£#Lftn%& 

(b) (a) # 
(0 ^ (a) j& (b) ^S^ s 70fofcE 

NO: 2 #r#&*?&/!^] ft#$«. 

6, *P&#J£# 4 SEQ ID 
NO: 1 t 11-1378 ftftJf^M SEQ ID NO: 1 + 1-1844 lift 

7, Mttf^^AMfi 4-6 + ftfr- 

(a) ^^'J^*7M^^tiflt^«^#^t±«; ^ 

(b) ^^J^*4-6 +^ft-WJ^^##[^#^##^±^j|fe. 

9, DEAE A DEAH ATP-ftj$&*j$;fc|Sf 50 &te«f#Mf$##j£, 
##ttf-#fi£#&&&: 

(a) DEAE R. DEAH ATMfe#ttt##r* 50 &#T. 8 

0r$fcx«ft*£i»ife; 

(b) M#ftt^^ DEAE & DEAH ATMfcttttrtMfe* 50 

10, -#ftN ^flUfr^ttftft, &##&^Jfti£#rfM:te^ DEAE A DEAH ATP- 
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tt##*J DEAE A DEAH ATP-ft|fc#J$;&@$ 50 ft yt'liftft-MSj. 

12, 11 flMfcttft-Mfc. £#ft£-ft£ SEQ ID N0:1 Jft*##### 

13, -^5f!|3f*llM^^W^. *#«^^^M^^DEAE^ 
DEAH &|C#E ATPHMft&flMfeS* 50 ft 

14, Hrfc^fcflg* 1-3 *to&~m%#fft&£1!kft£to&1fi&&1fl8>&& 

^mm^^^, 

DEAE # DEAH ATMfcttttfc&« 50 ftHM, #foM&WWM; 

16, *P&^£4-6 *mi~m\%&ffi&®W^$l&.M, 

<&#ff^&4tjf]^£&&, ^^-f^j^H^^^ 
n, jpwjm i-6 a ii &ik* 

^^**JW«*Ji^^W*^^#*^»f*^^ DEAE A DEAH 

18, WJ^^l-6^11 4 , ^1 , i-^J^«^^#J^> #$«3^U-»&Jfl> 
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S 151 GRL I DHLENTKGFNLR ALKYLVMDE ADR I LNMDFETEVDK I LK V I PRDRK 200 

Mill I:. . IIIIIIM: |: III. : I.. II. : I..:. 

P 1 GRLLDLLEKYGTLBLKQVELLVLDEADRMLDMGFEDDIERILTKLPPDRQ 50 



12 3 4 




50kDa 



I/l 
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If *l * 

(1) --$Ht&: 

(i i) #: DEABADEAHjfe|t^ATPHfc*)l^#^*50A*^^^?J 

5 (iii)#?'J$[@:9 

(2) SEQ ID NO: 1 
(i)/*#l*NE: 

(A)-fc&: 1844bp 
10 (B)Hgl: 

(ii)^f-H^: cDNA 
(xi)##l$a£: SEQ ID NO: 1: 
15 1 GACACACAAGATGGCGGCACCCGAGGAACACGATTCTCCGACCGAAGCGTCCCAGCCGAT 
61 TGTGGAAGAGGAGGAAACTAAAACATTTAAAGACCTGGGTGTGACAGATGTGTTGTGTGA 
121 AGCTTGTGACCAGTTGGGATGGACAAAACCCACCAAGATTCAGATTGAAGCTATTCCTTT 
1 8 1 GGCCTTACAAGGTCGTGATATCATTGGGCTTGCAGAAACTGGCTCTGGAAAGACAGGCGC 
2 4 1 CTTTGCTTTGCCCATTCTAAACGCACTGCTGGAGACCCCGCAGCGTTTGTTTGCCCTAGT 
20 301 TCTTACCCCGACTCGGGAGCTGGCCTTTCAGATCTCAGAGCAGTTTGAAGCCCTGGGGTC 
361 CTCTATTGGAGTGCAGAGTGCTGTGATTGTAGGTGGAATTGATTCAATGTCTCAATCTTT 
4 2 1 GGCCCTTGCAAAAAAACCACATATAATAATAGCAACTCCTGGTCGACTG ATTGACC ACTT 

4 8 1 GG AAAATACGAAAGGTTTCAACTTGAGAGCTCTCAAATACTTGGTCATGGATGAAGCCGA 

5 4 1 CCGAATACTGAATATGGATTTTGAGACAGAGGTTGACAAGATCCTCAAAGTGATTCCTCG 
25 601 AGATCGGAAAACATTCCTCTTCTCTGCCACCATGACCAAGAAGGTTCAAAAACTTCAGCG 

6 6 1 AGCAGCTCTGAAGAATCCTGTGAAATGTGCCGTTTCCTCTAAATACCAGACAGTTGAAAA 

7 2 1 ATTACAGCAATATTATATTTTTATTCCCTCTAAATTCAAGGATACCTACCTGGTTTATAT 

7 8 1 TCTAAATGAATTGGCTGGAAACTCCTTTATGATATTCTGCAGCACCTGTAATAATACCCA 

8 4 1 GAGAACAGCTTTGCTACTGCGAAATCTTGGCTTCACTGCCATCCCCCTCCATGGACAAAT 
30 901 GAGTCAGAGTAAGCGCCTAGGATCCCTTAATAAGTTTAAGGCCAAGGCCCGTTCCATTCT 

9 6 1 TCTAGCAACTGACGTTGCCAGCCGAGGTTTGGACATACCTCATGTAGATGTGGTTGTCAA 
1021 CTTTGACATTCCTACCCATTCCAAGGATTACATTCATCGAGTAGGTCGAACAGCTAGAGC 
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1081 TGGGCGCTCCGGAAAGGCTATTACTTTTGTCACACAGTATGATGTGGAACTCTTCCAGCG 
1141 CATAGAACACTTAATTGGGAAGAAACTACCAGGTTTTCCAACACAGGATGATGAGGTTAT 
1201 GATGCTGACAGAACGCGTCGCTGAAGCCC AAAGGTTTGCCCGAATGGAGTTAAGGGAGC A 
1261 TGGAGAAAAGAAGAAACGCTCGCGAGAGG ATGCTGGAGATAATGATGACACAGAGGGTGC 

5 1 321 TATTGGTGTCAGGAACAAGGTGGCTGGAGGAAAAATGAAGAAGCGGAAAGGCCGTTAATC 
1381 ACTTTTATGAAGGCTCGAGTTCTGCTGTTCTGTAAAAGAGAATTGGAGAATGAAACCTGC 
1441 TCCAACAGAGATC ATGAGACTGAAATTGGTCAG AATTGTGTCCAGAATGTGCTC AGCTAA 
1501 TTCAGTATTCTTCCCCATTCTGGGTTGGAGTTTACTGCAGAGTAATTCTTACAGTGCTGA 
1561 TGTCAAGACTGTTACTGTTCTTCGACTTTGATTCCTTGCTCATGAC ATGAGTAGGGTGTG 

10 1621 CTCTTCTGTCACTTCACACAGACCTTTTGCCTTTTTTAGCTGCAAGTCAAGGACTAGGTT 
1681 GATGATGCCCATG ACCTGTAATTGTAAAGAAGCTTGGACATCTGCAAATGATATTTAAAC 
1741 CATCTTGGCTTGTGCTTTATTCAAACTAATGTG AAACAATAAATTTAAATATTATTTTT A 
1801 AAAGACAAAAAAAAAAAAAACATGTCGGCCGCCTCGGGCCTATG 



(3) SEQ ID NO: 2#j1f 

(B)^#: 

(ii)^^Sl: #Jft 
(xi)#7!|#a£: SEQ ID NO: 2: 



1 Met 


Ala 


Ala 


Pro 


Glu 


Glu 


His 


Asp 


Ser 


Pro 


Thr 


Glu 


Ala 


Ser 


Gin 


16 Pro 


He 


Val 


Glu 


Glu 


Glu 


Glu 


Thr 


Lys 


Thr 


Phe 


Lys 


Asp 


Leu 


Gly 


31 Val 


Thr 


Asp 


Val 


Leu 


Cys 


Glu 


Ala 


Cys 


Asp 


Gin 


Leu 


Gly 


Trp 


Thr 


46 Lys 


Pro 


Thr 


Lys 


lie 


Gin 


lie 


Glu 


Ala 


He 


Pro 


Leu 


Ala 


Leu 


Gin 


61 Gly 


Arg 


Asp 


lie 


He 


Gly 


Leu 


Ala 


Glu 


Thr 


Gly 


Ser 


Gly 


Lys 


Thr 


76 Gly 


Ala 


Phe 


Ala 


Leu 


Pro 


He 


Leu 


Asn 


Ala 


Leu 


Leu 


Glu 


Thr 


Pro 


91 Gin 


Arg 


Leu 


Phe 


Ala 


Leu 


Val 


Leu 


Thr 


Pro 


Thr 


Arg 


Glu 


Leu 


Ala 


106 Phe 


Gin 


lie 


Ser 


Glu 


Gin 


Phe 


Glu 


Ala 


Leu 


Gly 


Ser 


Ser 


He 


Gly 


121 Val 


Gin 


Ser 


Ala 


Val 


He 


Val 


Gly 


Gly 


He 


Asp 


Ser 


Met 


Ser 


Gin 


136 Ser 


Leu 


Ala 


Leu 


Ala 


Lys 


Lys 


Pro 


His 


He 


He 


He 


Ala 


Thr 


Pro 


151 Gly 


Arg 


Leu 


He 


Asp 


His 


Leu 


Glu 


Asn 


Thr 


Lys 


Gly 


Phe 


Asn 


Leu 
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166 Arg 


Ala 


Leu 


Lys 


Tyr 


Leu 


Val 




181 Asn 


Met 


Asp 


Phe 


Glu 


Thr 


Glu 




196 Pro 


Arg 


Asp 


Arg 


Lys 


Thr 


Phe 




211 Lys 


Val 


Gin 


Lys 


Leu 


Gin 


Arg 


5 


226 Cys 


Ala 


Val 


Ser 


Ser 


Lys 


Tyr 




241 Tyr 


Tyr 


lie 


Phe 


He 


Pro 


Ser 




256 Tyr 


He 


Leu 


Asn 


Glu 


Leu 


Ala 




271 Ser 


Thr 


Cys 


Asn 


Asn 


Thr 


Gin 




286 Leu 


Gly 


Phe 


Thr 


Ala 


lie 


Pro 


10 


301 Lys 


Arg 


Leu 


Gly 


Ser 


Leu 


Asn 




316 lie 


Leu 


Leu 


Ala 


Thr 


Asp 


Val 




331 His 


Val 


Asp 


Val 


Val 


Val 


Asn 




346 Asp 


Tyr 


He 


His 


Arg 


Val 


Gly 




361 Gly 


Lys 


Ala 


He 


Thr 


Phe 


Val 


15 


376 Gin 


Arg 


He 


Glu 


His 


Leu 


lie 




391 Thr 


Gin 


Asp 


Asp 


Glu 


Val 


Met 




406 Ala 

Tl/U /Via. 


f.ln 


A t* (T 


rllCJ 


A1 a 

Ala 


A t* a 

Arg 


MO I 




421 Lys 


Lys 


Arg 


Ser 


Arg 


Glu 


Asp 




436 Gly 


Ala 


He 


Gly 


Val 


Arg 


Asn 


20 


451 Lys 


Arg 


Lys 


Gly 


Arg 







(4)SEQ ID NO: 3 ft It A 

(A)-fc&: 24^^ 
25 (B)£Sl: 

(C)*t&: JMi 

(xi)#7!Uftt£: SEQ ID NO: 3: 
30 GACACACAAGATGGCGGCACCCGA 
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Met 


Asp 


Glu 


Ala 


Asp 


Are 


He 


Leu 


Val 


Asp 

** tr 


Lys 


He 


Leu 


Lys 


Val 


He 


Leu 


Phe 


Ser 


Ala 


Thr 


Met 


Thr 


. Lys 


Ala 


Ala 


Leu 


Lys 


Asn 


Pro 


Val 


Lys 


Gin 


Thr 


Val 


Glu 


Lys 


Leu 


Gin 


Gin 


Lys 


Phe 


Lys 


Asp 


Thr 


Tyr 


Leu 


Val 


Gly 


Asn 


Ser 


Phe 


Met 


lie 


Phe 


Cys 


Arg 


Thr 


Ala 


Leu 


Leu 


Leu 


Arg 


Asn 


Leu 


His 


Gly 


Gin 


Met 


Ser 


Gin 


Ser 


Lys 


Phe 


Lys 


Ala 


Lys 


Ala 


Arg 


Ser 


Ala 


Ser 


Arg 


Gly 


Leu 


Asp 


lie 


Pro 


Phe 


Asp 


He 


Pro 


Thr 


His 


Ser 


Lys 


Arg 


Thr 


Ala 


Arg 


Ala 


Gly 


Are 


Ser 


Thr 


Gin 


Tyr 


Asp 


Val 


Glu 


Leu 


Phe 


Gly 


Lys 


Lys 


Leu 


Pro 


Gly 


Phe 


Pro 




T p 1 1 

IjOU 


Thr 

i nr 


m ii 


Arg 


Vd 1 


A 1 Q 




Glu 


Leu 


Arg 


Glu 


His 


Gly 


Glu 


Lys 


Ala 


Gly 


Asp 


Asn 


Asp 


Asp 


Thr 


Glu 


Lys 


Val 


Ala 


Gly 


Gly 


Lys 


Met 


Lys 



(5) SEQ ID NO: 4 

3 



WO 01/87956 PCT/CNOl/00785 

(i)#?!]##E 

(A) -fc&: 249ftg 

(B) £il: 

(C) ^'li: 

(xi)##|#j£: SEQ ID NO: 4: 
CATAGGCCCGAGGCGGCCGACATG 



(6) SEQ ID NO: 5$l1$,& 
(i)#?'J*HMiE 

(A) -fe^: 33tfg 

(B) H^: 
(O^'ti: 

(xi) SEQ ID NO : 5: 

CCCCATATG ATGGCGGCACCCGAGGAACACGAT 3 3 



(7) SEQ ID NO: 6 

(i) #7>J#4iE 

(A) -£&: 33&£ 

(B) H#: 

(D)##&#: 

(ii) ^HM: 
(xi)##|$3£: SEQ ID NO : 6: 

CCCGAATTCTTAACGGCCTTTCCGCTTCTTCAT 3 3 



(8) SEQ ID NO: 7 
(i)#?'J#ft: 



WO 01/87956 PCT/CNOl/00785 

(B)£§J: AUft 

(ii)^Ht: #Jft 
(xi)#?'J#3£: SEQ ID NO: 7: 

Met-Ala-Ala-Pro-Glu-Glu-His-Asp-Ser-Pro-Thr-Glu-Ala-Ser-Gln 15 



(9) SEQ ID NO: 

(i) #J']#tfE 

(A) -fe&: 41^ 

(B) #ISL: 

(ii) ^f-H^: 
(xi)jy?'J$3£: SEQ ID NO : 8: 

TGGCGGCACCCGAGGAACACGATTCTCCGACCGAAGCGTCC 4 1 



(10) SEQ ID NO: 9 ft -ft & 

(i) /??'J4HE 

(A) -fe&: "41^* 

(B) HM: 
(OH 'IHk: 

(ii) ^^Sl: M« 
(xi)^?'J$i£: SEQ ID NO : 9: 

TGGCGGCACCCGAGGAACACCATTCTCCGACCGAAGCGTCC 
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